Vitamin E succinate protects hepatocytes against the toxic effect of reactive oxygen species generated at mitochondrial complexes I and III by alkylating agents.
The mechanism of alpha-tocopheryl succinate (TS) cytoprotection against mitochondria-derived oxidative stress was investigated. Incubation of isolated rat hepatocytes with ethyl methanesulfonate (EMS), a mitochondrial alkylating toxicant caused mitochondrial dysfunction and necrotic cell death that was dependent on the production of reactive oxygen species (ROS) and lipid peroxidation. Mitochondria isolated from these cells showed a 3-fold increase in lipid hydroperoxides and a selective depletion of alpha-tocopherol (T), which preceded cell death. The pretreatment of hepatocytes with TS dramatically enriched cells and mitochondria with alpha-tocopherol and provided these membranes with complete protection against EMS-induced oxidative damage. TS pretreatment suppressed EMS-induced cellular ROS production, generated from mitochondrial complex I and III sites. In addition, the treatment with either rotenone (ROT, a complex I inhibitor) or antimycin A (AA, a complex III inhibitor) potentiated EMS-induced lipid peroxidation and necrotic cell death which were again completely prevented by TS treatment. Surprisingly, TS did not protect hepatocytes against thenoyltrifluoroacetone (TTFA), a complex II inhibitor-induced enhancement of EMS-induced toxic oxidative damage. We conclude that the inhibition of mitochondrial ROS production and lipid peroxidation by T released from TS, are the critical events responsible for TS-mediated cytoprotection against toxic oxidative stress derived from both mitochondrial complexes I and III. Our findings suggest that TS treatment may prove useful in combating diseases associated with mitochondrial-derived oxidative stress.